. Bond distances (in Å) of the most stable isomers of protonated and neutral dopamine calculated at the B3LYP and MP2 levels using the cc-pVDZ basis set. Figure F2 . NBO charge distribution of the most stable isomers of protonated and neutral dopamine calculated at the B3LYP and MP2 levels using the cc-pVDZ basis set. Figure F3 . Possible structures of the fragment ion with m = 137 u calculated at the B3LYP/cc-pVDZ (MP2/cc-pVDZ) level. Relative energies ΔE rel are given with respect to the FIII ion. The D 0 values correspond to binding energies for NH 3 elimination from the g-1 isomer of dopamineH + .
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In an effort to identify the structure of the fragment ion with m = 137 u, several prospective candidates are considered. After elimination of NH 3 from N-protonated dopamineH + , several 137 u fragment ions can be formed (Fig. F3 ). These ions are found after cutting off the NH 3 fragment from various low-lying conformers of dopamineH + . The three ions obtained are the 1,2-dihydroxy-2,5-cyclo- and 91 u fragment channels in Fig. F4 * Calculated with TURBOMOLE 6.0. Table T2 . Selected bond distances (in Å), dihedral angles (in degrees), and relative energies and free energies at 298 K (in kJ/mol) of all considered protonated dopamine isomers calculated at the B3LYP and MP2 levels ( Figs. 1 and 2 ). (22) 1616 (59) 1598 (33) 1577 (16) arom. σCC (ν8a) arom. σCC (ν8b) βNH3 asym.
βNH3 asym.
1642 (5) 1622 (50) 1619 (8 (42) 1433 (97) 1424 ( (20) 1361 (2) arom. σCC βCH2 sym. (wagging, C8)
1374 (21) 1348 (17) arom. σCC βCH2 sym. (wagging, C8)
1319 (31) M 1333 (146) 1323 (65) βCH2 sym. (wagging, C7)
βCOH (in-plane, in-phase)
1311 (10) 1323 (172) βCH2 sym. (wagging, C7)
1287(38) L 1303 (135) 1288 (45) 1275 (27) σCO, (C1-O1)
τCH2 (torsion, C8) plus wag C7
1292 (127) 1359 (3) 1259 (45) σCO, (C1-O1) ) of the transitions are given in parentheses (see Fig. 3 , 5 or F3 for labels of the transitions). b IR intensities in km/mol are given in parentheses.
c The nomenclature for the modes of the aromatic ring is adopted from the Wilson notation for substituted benzene derivatives. The notation σ, γ, β, and τ is used to designate stretch, out-of-plane bend, in-plane bend, and torsional motions, respectively.
d Strongly coupled mode involving aromatic γ CH and alkyl twist, torsion, and stretch motions.
